NLRP3 inflammasome plays an important role in caspase-1 activation and IL-1β secretion in macrophages infected with Pasteurella multocida.
Pasteurella multocida is a Gram-negative bacterium that is responsible for a variety of diseases in birds and mammals, including humans. We have previously reported that the P. multocida serotype A strain PmCQ2 causes severe lung pneumonia in bovines. Transcriptomic analysis showed that many genes related to the immune response were significantly upregulated in the lungs of mice infected with P. multocida compared with uninfected mice. However, the mechanism by which P. multocida induces host inflammatory cytokine secretion is poorly understood. In this study, the mechanism of caspase-1 activation and subsequent IL-1β secretion in macrophages infected with P. multocida was elucidated. The nucleotide-binding oligomerization domain-like receptor family, pyrin domain containing 3 (NLRP3) inflammasome was shown to be involved in inducing this cellular response. Compared with wild-type macrophages, Nlrp3-/- macrophages exhibited a clear decrease in caspase-1 activation and IL-1β secretion in response to P. multocida infection. Furthermore, spleen tyrosine kinase (Syk) was indicated to be involved in IL-1β secretion, possibly by regulating the NLRP3 inflammasome. Our results provide new insight into the host proinflammatory immune response against P. multocida and the critical involvement of the NLRP3 inflammasome in this activity.